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Field of Invention 

The invention relates to a cup-shaped drill head, in particular for rotary-percussive drilling of 
blast holes in rock. 

Background of the Invention 

In the case of rotary and percussive drilling of blast holes in rock, hard material drill heads are 
connected non-rotatingly with a. hollow drill shaft, which is driven at leajt partially rotatingly 
and percussively by a shank end of a drill tool. 

For force-form fitting connection between the tool end of the drill shaft and the drill head, the 
drill shaft has a conical surface and a cup-shaped drill head has an associated inner conical 
surface. The cup base of the drill head is especially subjected to high alternating stresses by 
virtue of the intensive percussive stress developed via the included angle of the cup base, which 
in local areas of high stress intensities can result in material fatigue and ultimately in failure. 

US47 16976 discloses a cup-shaped drill head wherein the extension of the inner conical surface 
on the leading end has an inner cylindrical surface having a zero curvature in longitudinal cross- 
section and a connecting mathematically smooth inner spherical cap as the base of the cup, 
whose uniform curvature corresponds to the reciprocal value of the inner cylindrical radius. The 
mathematically smooth curvature that is the angle-free change over from the inner cylindrical 
surface to the inner spherical cap results at this location in a locally increased material stressing, 
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which as van Mieses failure criteria, for example, consequently defines the load limit of the drill 
head. 
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Summary of the Invention 

The object of the invention is to provide a cup-shaped rock drill head having a higher load 
capacity in a given material and dimensional specifications. 

Essentially, a cup-shaped drill head has an inner conical surface for force-locking connection 
with an external conical surface of a driving drill shaft, which at the leading end changes over 
into a cup base having a center point, whereby at the change over from cup base to inner conical 
surface there is a lesser curvature than at the center point. 

By virtue of the change over being of lesser curvature than at the center point, a drill head can be 
formed, which prevents larger curvature changes in the critical change over zone and 
consequently in existing material and dimensional specifications, having lesser local material 
loading, whereby the loading capacity of the drill head is increased. 

Advantageously, there is an inner cylindrical surface abutting at the leading end of the inner 
conical surface, which in longitudinal section has a zero curvature, whereby the end of the inner 
conical surface at the leading end forming an intentional break zone is loaded to a lesser degree. 

Advantageously, the change over from the cup base to the inner conical surface or inner 
cylindrical surface is mathematically smooth, whereby the notch stresses at the inner edges can 
be prevented. 

Advantageously, the drill head at the leading end has, from the inner conical surface to the center 
point, at least three different curvatures in terms of magnitude, including an optional inner 
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cylinder surface having zero curvature in longitudinal section, whereby changes in curvature are 
discretely stepped. 

Advantageously, at the leading end the drill head forms a rotational inner surface of a 
mathematically analytical, hence frequently consistently differentiate function from the inner 
conical surface or inner cylindrical surface to the center point, whereby a continuous change in 
curvature results. 

Advantageously, the rotational inner surface is mathematically of the second order, whereby a 
uniform curvature change results. 

Advantageously, the rotational inner surface is a hyperparaboloid with the apex at the center 
point or a hyperellipsoid with the longest radius at the center point and a mathematically smooth 
change over to the inner conical surface or the inner cylindrical surface, whereby a low curvature 
occurs at the change over. 

Brief Description of the Drawing 

The invention will now be more completely described using an advantageous exemplary 
embodiment with reference-to a representation of the drill head in longitudinal cross-section. 

Detailed Description of the Invention 

According to the drawing, a cup-shaped drill head has a leading end and a trailing end with hard 
material insets 1 on the leading end and an inner conical surface 2 at the trailing end for force- 
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locking connection with an external conical surface 3 of a rotary-percussively driven drill shaft 

4. The inner conical surface 2 changes over at the leading end into a cup base 5 with a center 

point P on the axis, whereby in the change over from the cup base to the inner conical surface 2 a 

lower curvature K exists than at that of the center point P. At the leading end of the inner conical 

surface 2 an inner cylindrical surface 6 abuts on the exterior conical surface 3, the conical 

surface exhibiting a curvature K = zero in the illustrated longitudinal cross-section. The change 

over from the cup base 5 to the inner cylindrical surface 6 is mathematically smooth. At the 

V 

leading end of the inner cylindrical surface 6 to the center point P, a rotational inner-form surface 
of a hyperellipsoid is formed with the longest radius at the center point P. 
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